cyclopropane and/or cyclohexane rings. Such structure of the hydrophobic part of the molecule not only helps the archaea to live at high temperatures, but also protects their membranes from harmful influence of various phospholipases, secreted by other organisms, and from oxidative stress. However, the role of the branched chain structure in the permeability of archaeal membranes to various ions, gases and water is still an open question. Pores, being conducting defects in a membrane, are the one of the most general causes of loss of membrane barrier function leading to cell death. So structural peculiarities of archaeal lipid should have some influence on membrane resistance to pore formation. We have studied process of pore formation in bilayer lipid membranes formed by ether and ester branched and unbranched lipids using electrical breakdown technique and molecular dynamics simulations. We have shown that branched lipid tails have a great influence on probability of pore formation and dynamics of its growth. A theoretical model connecting pore edge line tension and dynamics of pore widening was proposed.
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Effect of Electrostatic Repulsion on DMPG Bilayers Daniela A. Nomura, Thais A. Enoki, M. Teresa Lamy. Fisica Geral, Instituto de Fisica da USP, Sao Paulo, Brazil. It is well known that ionic strength plays a fundamental role in the structure of DMPG (dimyristoyl phosphatidylglycerol) anionic vesicles in water medium. In buffer, at pH values above 4 and at high ionic strength (above~100 mM), the morphology of DMPG vesicles are rather similar to that of DMPC (dimyristoyl phosphatidylcholine) vesicles. However, at low ionic strength (~4 mM), DMPG dispersions display several anomalous characteristics, which were interpreted as the opening of bilayer pores along the wide bilayer gel-fluid transition region (from~18 , to emphasize electrostatic interactions between the polar head-groups, which will not be shielded by ions in solution. For comparison, we used several techniques that have been recently applied to DMPG in buffer: light scattering, both static (SLS) and dynamic (DLS); differential scanning calorimetry (DSC); electron spin resonance (ESR) of spin labels incorporated into the aggregates; and viscosity, turbidity and electrical conductivity measurements. DSC and spin labels indicate that, in water, the bilayer gel-fluid transition is even wider, starting around 10 o C but still ending~30 o C. However, high electric conductivity, high viscosity and low turbidity found only in the gel-fluid transition region for DMPG in buffer, are found at higher temperatures in water, when lipid bilayers are already in the fluid state. Moreover, different from DMPG in buffer, in water, vesicles were found to fuse along the transition region. Data suggest that the strong PG --PG -electrostatic repulsion in water leads not only to pore formation in DMPG bilayers, but also to the opening of the vesicles and vesicle fusion. Chemical and Biological Engineering, Chalmers University of Technology, gothenburg, Sweden. Electrochemistry is a technique that can be used to detect the contents of neurotransmitter molecules in vesicles or liposomes by electrochemically oxidizing the content upon vesicle release. Previous work in quantifying the neurotransmitter content of single secretory vesicles has been performed using a technique called electrochemical cytometry. In our lab we have recently further developed this technique to become easier in performance and involves direct lysing of vesicles onto an amperometric electrode surface and without the need for a preceding separation step. Here we present how the electrochemical response from applying this new method to single adrenal chromaffin vesicles can be used to quantify vesicle content as well as study vesicle fusability as they impact a 33-um diameter disk-shaped carbon electrode. The frequency of the recorded amperometric spikes in each experiment has been used to probe the fusability of vesicle as a function of fluorofor concentration in the chromaffin vesicles membrane. Chromaffin granules were incubated with different concentration of fluorescent-labeled phospholipids before each experiment. In these experiments we used Fluorescent probe Rh-DOPE and or NBD-PS and probing vesicle fusion before and after subjection of samples to excitation wavelength of red (570nm) and blue (490nm) light respectively for each of the probes used. The data suggest a significant increase in the number and frequency of vesicles fusion onto the surface of the electrode when exciting the fluorophor of the granules incubated with fluorescently labeled phospholipid. Our finding show that the light itself or only labeled vesicle dose not change the frequency of vesicle fusion but the combination of theses two increase the chance of vesicle fusion. Therefore in this study we have shown that excited fluorescent-labeled phospholipids can change the membrane properties and facilitate vesicle fusability.
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Effect of Dengue Fusion Peptide in Anionic Lipid Bilayers Thaís F. Schmidt, Karin A. Riske. Biophysics, Federal University of São Paulo -UNIFESP, Sao Paulo, Brazil. Studies involving peptide-induced membrane fusion are extremely important to better understanding the mechanisms underlying virus entry in cells. Particularly, membrane fusion peptides are part of Dengue virus system serving as a gateway to the virus access into the cell. Here we study the interaction of the Dengue Flavivirus fusion peptide (FLAg) with model membranes composed of anionic phospholipid, POPG, (palmitoyl-oleoyl-phosphatydil-glycerol). We used large (LUV) and giant (GUV) unillamelar vesicles as biomimetic membranes systems. In order to assess peptide-induced vesicle aggregation and/or fusion between GUVs and between LUVs, optical microscopy was used wherein the effects were monitored by adding FLAg peptide to the external environment of both. Isothermal Titration Calorimetry (ITC) was used to evaluate the interaction between FLAg and POPG LUVs. To monitor the aggregation/fusion process, we employed Light Scattering measures as well as Fluorescence Resonance Energy Transfer (FRET) to measure the degree of lipid mixing induced by the fusion peptide with different FLAg molar ratios. ITC measurements showed an exothermic interaction between FLAg and POPG LUVs. LUV-LUV fusion was monitored by optic microscopy, showing an increase of aggregates with time. Moreover, POPG GUVs showed open pores and loss of contrast for high peptide concentrations due to fusogenic FLAg properties. Light scattering of LUVs in the presence of FLAg showed an increase of intensities related to aggregation/fusion process between LUVs due to peptide presence. FRET measurements confirmed lipid mixing, indicative of a fusion process. These results suggest that FLAg induces aggregation/fusion; this peptide interacts preferentially with POPG membranes due to electrostatic affinity, evidencing the role of membrane charge in the fusion process.
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Measuring the Intrinsic Curvature of Ganglioside GM1 Raktim Dasgupta, Reinhard Lipowsky, Rumiana Dimova. Theory & Bio-Systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Germany. The ganglioside GM1, which is present at elevated concentrations in neuron cells and is distributed asymmetrically across their membrane, is known to generate curvature and can be expected to strongly influence the neuron morphology. To elucidate these curvature effects of GM1, one would like to study appropriate model systems but the development of such systems faces several difficulties. First, mimicking the asymmetric distribution of GM1 across the cell membrane in model membranes poses a major challenge. Second, commonly used methods based on fluorescence microscopy for investigating membrane curvature modulation by proteins/lipids cannot be directly applied to GM1 because that requires GM1 molecules are labeled or complexed with suitable fluorophores. But the spontaneous curvatures of these fluorescently labeled analogs are significantly different from that of the label free GM1. Here we report the results of our investigations on measuring the intrinsic curvature of GM1 molecules. We could successfully prepare giant unilamellar vesicles from lipid mixture having 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphatidylcholine and varying fractions of GM1. GM1 was predominantly present at the inner leaflet. A technique was developed to pull inward nanotubes in the vesicle (Dasgupta & Dimova, J. Phys. D Appl. Phys. 47:282001, 2014) , where an optically trapped latex bead was first manipulated across the lipid membrane into the vesicle interior and then used as a handle for pulling an in-tube. The force transducer property of the optical trap allowed measuring the tube pulling force with high precision. By studying the tube pulling force as a function of membrane tension imposed by an aspiration micropipette, we could estimate that the mean curvature locally induced by single GM1 molecules is~1/(4.7850.29nm). 
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